Simvastatin suppresses RANTES-mediated neutrophilia in polyinosinic-polycytidylic acid-induced pneumonia.
Recently, statins have been shown to have anti-inflammatory effects on lung inflammatory diseases. However, the mechanisms of action of simvastatin in viral pneumonia have yet to be elucidated, although viral infection remains a considerable health threat. In this study, we hypothesised that simvastatin inhibits polyinosinic-polycytidylic acid (poly I:C)-induced airway inflammation, such as RANTES (regulated on activation, normal T-cell expressed and secreted) expression and inflammatory cell recruitment. In bronchial cells, the effect of simvastatin on poly I:C-induced RANTES expression and signal transducer and activator of transcription (STAT)3-mediated signal transduction was determined using an ELISA and short hairpin (sh)RNA system. In a poly I:C-induced pneumonia mouse model, immunological changes in the lungs after simvastatin inhalation, such as inflammatory cell recruitment and cytokine/chemokine release, were examined. In poly I:C-stimulated bronchial cells, RANTES secretion was increased by STAT3 activation, and simvastatin suppressed poly I:C-induced STAT3 activation, resulting in inhibition of RANTES expression. In BALB/c mice stimulated with inhaled poly I:C, RANTES expression and neutrophil infiltration into the airway were elevated. However, simvastatin treatment attenuated STAT3 activation, RANTES release and subsequent neutrophilia in the lungs. These findings suggest that simvastatin inhibits airway inflammation, but there are other mechanisms that need to be fully elucidated.